Materials and Methods

Synthesis of rare earth nanoparticles
NaYF 4 : Er, Yb nanoparticles were prepared using a well-established solvothermal decomposition method 1 . Briefly, rare earth trifluoroacetate precursors were dissolved in oleylamine. The shell precursor solution was prepared by dissolving stoichiometric amounts of the sodium and yttrium trifluoroacetates in oleylamine. The core solution was then heated to 340°C under vigorous stirring in inert nitrogen atmosphere to allow the formation of the core. Next, the shell precursor was added and after cooling, the synthesized nanoparticles were precipitated out of solution and were removed by a 0.22 μm filter.
Nanoparticle characterization
As-synthesized REs were visualized by transmission electron microscopy (TEM). TEM specimens were prepared by depositing a drop of diluted nanoparticle suspension on copper grids coated with ultrathin carbon support film (Ted Pella). TEM images were acquired using an FEI 80-300 Titan operating at 300 kV. Hydrodynamic size was measured in PBS using Zetasizer Nano series dynamic light scattering (DLS) particle size analyzer (Malvern Instruments).
Emission spectra of REs were collected from a dried pellet (~0.5 g) of nanoparticles following exposure to either X-rays generated from a mini X-ray source (Ampex) or NIR light generated from a 975 nm laser diode (B&W Tek). Spectra was collected using a spectrometer (Princeton Instruments) coupled to an InGaAs detector.
X-IR imaging system
X-ray induced SWIR emissions were visualized using a custom built imaging system. The system consisted of an X-ray source (X-RAD 320, PXi Precision X-ray) positioned approximately 45 cm above the sample being imaged and an InGaAs camera (NIRvana 640, Princeton Instruments) perpendicular to the source. The camera was placed directly behind a shielded glass window approximately 12 in away from the sample. Black curtains were used to darken the imaging space. Acquired X-IR images were processed using ImageJ.
In vivo X-IR Imaging
All animal studies were conducted in accordance with Stanford University Institutional Animal 
